A lavage method for dynamic intraarticular monitoring of animal joints in situ: quantification and release kinetics of histamine after selective synovial mast cell activation by diverse secretagogues.
Evidence implicating synovial mast cells in the initiation and perpetuation of arthritis has increased. We have developed a method of joint lavage to monitor dynamic intraarticular events in the intact animal. Lavage was done before and after immunologic (passive sensitization followed by intravenous specific antigen or intraarticular anti-rat immunoglobulin E [IgE] heteroantiserum) and nonimmunologic (intraarticular calcium ionophore A-23187; phorbol 12-myristate, 13-acetate; and compound 48/80) synovial mast cell activation. To quantify and analyze synovial mast cell mediator release kinetics in situ, we measured lavage fluid histamine. With all activation protocols except A-23187, histamine release was evident within 5 minutes after introduction of the stimulus. The quantitative and chronological similarities between immunologically induced and compound 48/80-induced synovial mast cell histamine release kinetics suggested that connective tissue type mast cells are an important source of inflammatory mediators in rat joints. We also measured joint lavage fluid histamine levels in rats immunized with an active sensitization protocol. Histamine levels were determined by the autoanalyzer method and were confirmed by using a commercially available radioimmunoassay that uses a monoclonal antibody against acetylated histamine. We found that in many of these animals, at the peak of the serum IgE response, joint lavage fluid histamine levels were very high even before challenge with specific antigen, and that this increase was not due to diffusion into the joint of abnormally elevated plasma histamine. These data suggested that synovial mast cells are preferentially activated in states of high serum IgE immune responses. We have used a simple, inexpensive, rapid lavage technique to generate the first data on histamine release kinetics after selective synovial mast cell activation in the intact animal. The technique can be adapted for investigation of release kinetics of a variety of other substances from activated synovial cells and can be used in other arthritis models.